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MOVABLE ILLUMINANCE SENSORS FOR 
FIXTURE LIGHT SOURCES 

BACKGROUND 

Lighting systems are generally designed to use arti?cial 
(electric) lighting to provide an appropriate level of illumina 
tion Within a space Without respect to the availability of natu 
ral lighting (daylight). In this Way it can be guaranteed that 
lighting levels Will not fall below target levels When daylight 
is not presentisuch as at night or on cloudy days. HoWever, 
When daylight is present, the sum of the availing daylight and 
the light provided by electric lighting can signi?cantly exceed 
target illumination levels, Which in turn Wastes electrical 
energy. “Daylight harvesting” systems recogniZe When the 
presence of daylight has caused lighting levels to exceed their 
target levels and automatically reduce the electric lighting 
levels accordingly, resulting in reduced energy consumption. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of a portion of a Work 
environment including a lighting system in accordance With 
the present invention. 

FIG. 2 is a schematic diagram of a WindoW system of the 
lighting system of FIG. 1. 

FIG. 3 is a How chart of a process implemented by the 
lighting system of FIG. 1 in accordance With the present 
invention. 

FIG. 4 is a schematic diagram of the Work environment of 
FIG. 1. 

FIG. 5 is a flow chart of a calibration subprocess of the 
process of FIG. 3. 

DETAILED DESCRIPTION 

The present invention provides for task lamps or other 
movable appliances to be equipped With light sensors for 
measuring incident light (illuminance). The resulting illumi 
nance data can be communicated to controllers for control 
ling light output by overhead or other light ?xtures. Including 
light sensors on task lamps or other appliances Within an 
individual Workspace alloWs them to measure the ambient 
light levels in the locations most relevant to productivity. 
This, in turn, makes for more effective room lighting, control 
algorithm calibration, daylight harvesting, and energy con 
servation. 
A Work environment 100, shoWn in FIG. 1, has a lighting 

system 101 including a task lamp 102 supported on a desk 
104, a ?xture lamp 106 attached to a ceiling 108, and a 
WindoW system 110 through Which daylight 112 can enter 
Work environment 100. Task lamp 102 includes a base 114, a 
shaft 116, and an arm 118. Arm 118 bears an emitter 120 for 
producing light 121, a communications subsystem 122, and a 
light sensor 124. Base 114 bears an occupancy sensor 126, a 
rechargeable battery 127, a task-light dimmer dial 128, and an 
ambient-light dimmer dial 129; base 114 has a poWer cord 
130 attached. Fixture lamp 106 includes an emitter 132 for 
producing light 133, a lighting controller 134, and a commu 
nications subsystem 136. 

Sensor 124 measures incident light including daylight 112 
and arti?cial light from ?xture lamp 106 to yield illuminance 
data 125. Sensor 124 is located on the top of lamp arm 118 so 
that its measurements can be representative of the light in the 
Workspace around task lamp 102 (other than contributions 
from task lamp 102 itself). Sensor 124 has a ?eld of vieW 
having a spatially averaged direction opposite (or at least 
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2 
more opposite than parallel to) a spatially averaged direction 
in Which emitter 120 emits light. Inpart, this is so that the light 
emitted by task lamp 102 does not contribute signi?cantly to 
the light detected by sensor 124. Arm 118 and sensor 124 can 
be positioned close to (relative to ?xture lamp 106) and par 
allel to a Work surface, such as the top of desk 104. 

Sensor 124 can be in a better position to measure Work 
space lighting than a sensor mounted on ?xture lamp 106 or 
on Walls or ceiling 108 of Work environment 100. Sensor 124 
is Well positioned to measure illuminance, e.g., correspond 
ing to the amount of light falling on the top of desk 104. 
Sensors located near a ceiling or mounted on a ?xture lamp 
Would be more likely to measure luminance, Which is less 
useful than illuminance in a daylight harvesting context. In 
order to use luminance in a daylight harvesting context, sev 
eral assumptions must be made concerning its relationship 
With illuminance at a pertinent surface. Failure of these 
assumptions can lead to improper functioning of a daylight 
harvesting system. 

Lighting system 101 provides for controlling the contribu 
tions of both arti?cial lighting and daylight to Work environ 
ment 100. For example, WindoW system 110 includes a Win 
doW frame 402, a WindoW pane 404, blinds 406, a blinds 
motor 408 for adjusting blinds 406, a blinds controller 410 for 
controlling motor 408, and communications subsystem 412 
for receiving control data from task lamps 102 and 411-414 
(FIG. 4). Thus, WindoW system 110 provides for controlling 
the amount of daylight in Work environment 100; in addition, 
WindoW system 110 alloWs some selectivity regarding the 
area of Work environment 100 to Which daylight is directed. 

Collectively, a plurality of such WindoW systems (includ 
ing skylight systems) can provide considerable control over 
hoW much daylight is available at various locations Within 
Work environment 100. While in general, more daylight is 
preferred, the ability to reduce the amount of daylight can be 
useful in reducing contrast to achieve more uniform interior 
lighting or to decrease glare. In alternative embodiments, 
more sophisticated blinds systems can be used to provide 
greater control over the directionality of incoming daylight. 
The ability to direct daylight to areas most in need of illumi 
nation can reduce the need for supplemental electric light and 
thus can enhance the energy savings due to daylight harvest 
ing. 

Lighting system 101 implements a process 300, How 
charted in FIG. 3. At 301, a task lamp, e.g., task lamp 102 (or 
other sensor-bearing movable appliance), is “paired” With a 
?xture light source (e.g., ?xture lamp 106 and/or WindoW 
system 110) so that that they can communicate; in lighting 
system 101, a task lamp may be paired With more than one 
?xture light source (e. g., a ?xture lamp and a WindoW system 
or plural ?xture lamps and plural WindoW systems), and a 
?xture light source may be paired With more than one task 
lamp. 
At 302, incident light is measured by sensor 124, yielding 

illuminance data 125. At 303, illuminance data 125 is con 
verted to feedback data 138 (e.g., that can include data from 
occupancy sensor 126 or regarding the position of dimmers 
128 and 129) other than (and in addition to) the illuminance 
data. A user can adjust the amount of ambient light by turning 
ambient-light dimmer dial 129. At 304, feedback data 138 is 
transmitted from task lamp 102 to ?xture lamp 106. In addi 
tion, control data 138 can be transmitted to WindoW system 
110 to control the amount of daylight transmitted there 
through. 

At 305, lighting controller 134 adjusts the intensity of light 
emitted by emitter 132 as a function of the feedback data, 
completing a control loop for ?xture lamp 106. LikeWise, 
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blinds controller 210 can control the amount of daylight 
transmitted through WindoW system 110 and, to some extent, 
select the area to Which the daylight is directed. Since the 
feedback data used by the ?xture-lamp and WindoW-system 
control loops is gathered at a particularly relevant location, 
lighting system 101 more effectively and ef?ciently provides 
a desired level of lighting at a Workspace. Also, the poWer 
source for emitter 120 can serve as a convenient poWer source 

for control elements such as sensor 124 and communications 
subsystem 122. 
Once adjustments are made at 305 to the amount of light 

emitted by ?xture lamp 106 and transmitted by WindoW sys 
tem 110, process 300 returns to 302 to measure the results of 
the adjustments, Which can then be iteratively re?ned if the 
results are other than expected. In addition, if the results are 
other than as expected, the results at 302 can be used to 
calibrate the control algorithms employed by lighting con 
troller 134 and blinds controller 210. For example, control 
algorithm coef?cients can be modi?ed based on feedback 
from illuminance sensor 124. Process 300 further provides 
for a separate calibration procedure in Which a series of 
adjustments in the output of ?xture lamp 106 and WindoW 
system 110 are made and the results of each adjustment are 
fed back to control subsystems 134 and 210 so that their 
respective control algorithms can be updated. 

Rechargeable battery 127 provides poWer to sensors 124 
and 126 and communications subsystem 122 When task-light 
dimmer dial 128 is in an off position to that task lamp 102 can 
function as part of the daylight harvesting system even When 
it is not providing light. The periodicity With Which task lamp 
102 communications With ?xture lamp 106 can be reduced 
When battery poWer is used. In an alternative embodiment, so 
that the light provided by ?xture lamp 106 can be regulated 
Whether task lamp 102 is on or off, poWer provided via poWer 
cord 130 remains available to sensor 124 and communica 
tions subsystem 122 even When task-light emitter 120 is off. 

The statuses of dimmers 128 and 129 can be communi 
cated as part of feedback data 138; recent changes in task 
light dimmer position can indicate occupancy and can corre 
spond to needs for more or less ambient light. For example, a 
maximum dimmer setting may be interpreted by lighting 
control 134 as a request for more ambient light. Also, the 
dimmer setting can be useful because it can alloW for an 
estimate of actual light level on the desk by alloWing sensor 
reading (ambient light level) to be added to the task illumi 
nance, Which can be estimated based on knoWledge of the 
photometric characteristics of the task light as various set 
tings (or across the dimming range). 

The fact that a task lamp is turned on immediately after 
interior light is reduced can be taken as an indication that the 
interior light is being dimmed too aggressively; in response, 
interior light output can be increased (and/or the algorithm 
used by the ?xture lamp controller can be modi?ed). The 
position of dimmer 128 can be communicated to indicate an 
amount of illuminance provided by task lamp 102 so that light 
from ?xtures can be adjusted accordingly. Similarly, occu 
pancy data from occupancy sensor 126 can be communicated 
as part of control data 138 for use by lighting control 134. 

The present invention has applicability to contexts in 
Which a large Work area is divided into individual Work 
spaces, e. g., cubicles de?ned by movable modular Workspace 
partitions. In this context, as indicated schematically in FIG. 
4, there may be multiple task lamps 401, e.g., task lamps 102 
and 411-414, and multiple ?xture lamps 401, e.g., ?xture 
lamps 106, 421, and 422, as Well as multiple WindoW systems. 
Each ?xture lamp can include a communications subsystem, 
a lighting controller, and an emitter. Each WindoW system can 
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4 
include a communications subsystem, a controller, a blinds 
motor, and blinds. Each task lamp can include one or more 
sensors, a communications subsystem, and an emitter. 

Fixture lamps 106, 421, and 422 can communicate With 
each other, e.g., to determine each other’s states and for 
calibration purposes. For example, ?xture lamps 106, 421, 
and 422 can enter a calibration mode in Which they turn off 
and on in a knoWn sequence or pattern While checking the 
effects of the changes as measured at task lamps 102 and 
411-414. Also, each lamp can track the effects of changes in 
its settings; the resulting data can be communicated among 
?xture lamps and used in each other’s control algorithms. In 
some cases, the results of calibration can trigger changes in 
pairings betWeen ?xture lamps and task lamps so that a task 
lamp is paired With the ?xture lamp that has the strongest 
effect on illuminance at that task lamp. In lighting system 
101, communication among ?xture lamps is via in-ceiling 
Wired connections; in an alternative embodiment, ?xture 
lamps communicate Wirelessly. In another embodiment, a 
single controller controls plural ?xture lamps so that calibra 
tion can proceed Without communication among ?xture 
lamps. 

Process 300 provides for a multi-source subprocess 500, 
How charted in FIG. 5. At 501, ?xture sources (lamps and 
WindoWs) can communicate With each other to initiate a cali 
bration procedure. This can be upon initialiZation, user com 
mand, and/or detection of a situation in Which a ?xture source 
fails to calibrate itself during normal operation as described 
With respect to FIG. 3. Moreover, inter-?xture communica 
tions can be used for other purposes. For example, When 
during normal operation, a ?xture lamp determines that a task 
sensor is more closely associated With its output than a task 
sensor to Which it is currently paired, the auto-calibration 
process can pair the ?xture lamp With the more closely asso 
ciated task sensor. 
At 502, the ?xture sources set a pro?ling sequence. This is 

a sequence in Which different ?xture sources make adjust 
ments at different times, With each source making one or more 
adjustments. At 503, the sequence is implemented. At 504, 
the movable sensors detect the results for each adjustment and 
feedback the resulting illuminance data to the ?xture sources. 
At 505, the ?xture light sources share illuminance data (in the 
case that at least some ?xture light sources cannot receive 
illuminance data from all sensors). At 506, the ?xture light 
sources communicate so that they can mutually calibrate. 
This collective calibration procedure alloWs the incorporating 
lighting system to determine Which ?xture light sources 
should be used to make What adjustments for each individual 
Work location. 

Since illuminance decreases With increased distance from 
the source, illuminance data typically represents interior light 
output from only a subset of the ?xture lamps in the area; 
correspondingly, the feedback data from a task lamp may be 
useful for controlling those ?xture lamps. Accordingly, the 
communications subsystems, Which may operate using radio 
frequencies (e.g., as employed by WiFi, Bluetooth, and Zig 
Bee) may be paired through an automatic, semi-automatic, or 
manual process. In some cases, there is a one-to-one pairing, 
e.g., betWeen task lamp 102 and ?xture lamp 106. In other 
cases, more than one task lamp is paired With a ?xture lamp, 
e.g., task lamps 411 and 412 are paired With ?xture lamp 421. 
In some cases, a task lamp may be paired With more than one 
?xture light source, e. g., task lamp 412 is paired With ?xture 
lamps 321 and 422 and WindoW system 110. 

Communications betWeen task lamps and ?xture light 
sources can employ Wired or Wireless paths. In some embodi 
ments, Ethernet or other Wired computer netWork connec 
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tions are used. In some embodiments, communication is over 
power lines, e.g., a power cord over Which a task lamp 
receives electrical poWer. In the illustrated system 102, the 
amount of light emitted by task lamp 102 is not affected by 
readings by sensor 124; in an alternative embodiment, the 
amount of light output by a task lamp or other sensor-bearing 
movable appliance is adjusted based on amounts of incident 
light detected by its light sensor. 

In some embodiments, a limited range radio-frequency 
signal is used to broadcast feedback signals, but only used by 
the ?xtures close enough to receive it at a suitable signal 
strength. In other embodiments, a directional feedback data 
signal, Which may be infra-red based, is used, and only those 
?xtures Within a ?eld of vieW receive the directional control 
signal. In some embodiments, ?xture-lamp control systems 
communicate With each other to determine Which ?xture 
lamps accept data from Which task lamps. In an embodiment, 
a single lighting controller controls plural ?xture lamps. 
Some embodiments provide for battery-powered task 

lamps, either in addition to or instead of mains poWer. Battery 
poWer can be used as a backup to mains poWer. In some 

embodiments, an on/off sWitch cuts off mains poWer so a 
battery is relied upon to poWer a sensor and a communications 
subsystem When the lamp is off. Rechargeable batteries can 
be recharged using mains poWer. In some embodiments, a 
task-lamp battery is charged using available light and solar 
cells; in some embodiments, solar cells are integrated With the 
illuminance sensor. Also, in some cases, the movable appli 
ance is an illuminance sensor combined With a Wireless com 

munications system Without a light source. 
The invention provides for a variety of task-lamp styles. 

For example, task lamps can be ?oor standing, desk standing, 
or clamped or otherWise attached to a desk, bookshelf, or 
cubicle partition. Both articulating (e.g., gooseneck or pivot 
ing) and non-articulating task lamps can be used. In some 
cases, an illuminance sensor is located on a non-articulating 

portion (e.g., a stabiliZed knuckle) of an articulating task lamp 
so that the sensor remains parallel to a desk or other Work 

surface. Some deviations from parallel can be tolerated as 
variations (errors) in illuminance readings due to being off 
parallel folloW a cosine function; less than a 200 tilt results in 
an illuminance reading error of less than 6%. Larger tilts, e.g., 
as long as the sensor is more parallel to than orthogonal to the 
Work surface, can be handled by tracking and compensating 
for the degree of tilt. 

In alternative embodiments, occupancy sensors are located 
on the base of a lamp or other appliance. In other embodi 
ments, occupancy sensors are connected to an appliance over 
a cord over Which sensor data and/ or poWer may be conveyed. 
Such embodiments can alloW the occupancy sensor to be 
located aWay from the appliance body When a more appro 
priate location for sensing occupancy is available. 

In some embodiments, the illuminance sensor is hosted by 
a device other than a task lamp. Almost any electrical appli 
ance located in a Workspace can be used. For example, a 
computer monitor can host an illuminance sensor for use in 
controlling ?xture lamps. In such a case, monitor state (e.g., 
on, sleep, off) data can be transmitted as part of the feedback 
data; a ?xture-light controller can use the monitor state in 
deciding hoW much interior light to provide to the Workspace. 
Herein, cathode-ray tube, backlight LCD and other light pro 
ducing monitors are considered “light-sources”. Also, the 
sensor can be built into some part of a laptop or desktop 
computer other than a monitor. Furthermore, the sensor can 
be attached to a computer; for example, the sensor can be in 
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6 
the form of a USB (Universal Serial Bus) dongle. Also, the 
sensor can be free-standing With an integrated communica 
tions subsystem. 
As indicated above, a ?xture lamp controller can be inter 

nal to a light ?xture or external. In either case, one controller 
may control only one ?xture light source orplural ?xture light 
sources. In some embodiments, controllers communicate 
With each other for coordinated control of ?xture lighting. For 
light ?xtures (e.g., motoriZed track lamps, lamps With motor 
iZed re?ectors, and LED arrays) that can control the direc 
tionality of the light they emit, feedback data can be used to 
adjust directionality as Well as intensity. 

In some embodiments, a ?xture lamp may provide for 
multiple light distribution patterns, e. g., that depend on Which 
lamps are sWitched on. For example, a ?xture lamp can 
include direct and indirect pendants. With such a lamp, one 
can turn on only the indirect up lights, only the direct doWn 
lights, or both, for three dictated distribution patterns. For 
such a lamp, the illuminance data can be used in selecting 
among these distribution patterns. 

In an embodiment, a retro?t system (rather than a complete 
system) upgrades an existing control system. For example, a 
lighting-control system may already be in place that alloWs 
the ceiling lighting to be dimmed or controlled (by daylight 
sensors, manual controls, occupancy sensors, computer con 
trol systems, etc). Such a system can be retro?tted so that it 
can receive control signals from subsequently added task 
lamp sensors. The feedback signal from the task light sensors 
could be in addition to the existing control inputs (daylight, 
occupancy, manual) or in place of them. 

In a retro?t embodiment, task lamps communicate to a Wall 
sWitch that controls a circuit of ?xture lamps. In an o?ice that 
has bi-level or multi-level sWitching (i.e., tWo or more 
sWitches that each turn off someibut not alliof the lamps in 
each ?xture or turn off someibut not alli?xtures in a 
space). The retro?t adds the sensor task lights to the Worksta 
tions and then replaces the existing Wall sWitches With 
sWitches that can receive the task sensor signals. No reWiring 
of the ?xtures themselves is involved. 

In the illustrated embodiment, lighting controllers are built 
into the light ?xtures. In alternative embodiments, a central 
iZed lighting controller can control multiple light ?xtures. In 
either case, there can be a “central command” element Where 
a facility manager, etc., can monitor, calibrate, and modify 
settings and set points, etc., for the system. 

Herein, an “emitter” is a device that emits lights, e.g., by 
converting electricity into light. Incandescent bulbs, ?uores 
cent bulbs, LEDs, photo-diodes, can all serve as emitters or as 
elements in multi-element emitters. Herein, a “lamp” is a 
device designed to ho st an emitter, Which may be replaceable. 
When hosted by a lamp, an emitter becomes part of the lamp. 
Herein, a “collective calibration procedure” is one in Which 
?xture sources communicate With each other to initiate a 
calibration procedure, determine a pro?ling sequence, and/or 
to coordinate their calibrations (e. g., to avoid undesirable 
interactions among individual calibrations). 
A “?xture” is attached to real property, e.g., a ceiling or 

Wall of a building. “Movable” refers to something not 
attached to real property; for example, a movable lamp may 
be attached to an object, e.g., a partition or desk, that is not 
real property, or may be unattached, e.g., a ?oor-standing or 
desk lamp. Herein, “luminance” is a measure of light coming 
off a surface (e.g., from a self-illuminating surface or a re?ec 
tion from a surface); “illuminance” is a measure of light 
falling on a surface. A “convex space” is a space in Which all 
points betWeen any tWo points in the space are Within the 
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space. The foregoing and other variations upon and modi? 
cations to the illustrated embodiments are Within the scope of 
the claims. 

What is claimed is: 
1. A system comprising a ?rst movable appliance includ 

ing: 
a ?rst sensor subsystem con?gured to provide ?rst illumi 

nance data based on an amount of light incident to said 
?rst sensor subsystem; and 

a ?rst data-transmission subsystem for transmitting ?rst 
feedback data including said ?rst illuminance data from 
said ?rst movable appliance to a ?rst lighting controller. 

2. A system as recited in claim 1 further comprising: 
said ?rst lighting controller, said ?rst lighting controller 

being con?gured to control amounts of light transmitted 
by a ?rst ?xture light source based at least in part on said 
?rst feedback data; and 

a ?rst communications subsystem for receiving said ?rst 
feedback data and providing it to said ?rst lighting con 
troller. 

3. A system as recited in claim 2 further comprising said 
?rst ?xture light source, said ?rst ?xture light source being a 
?rst ?xture lamp. 

4. A system as recited in claim 3 Wherein said ?rst ?xture 
lamp includes said ?rst lighting controller and said movable 
appliance is a ?rst movable light source. 

5. A system as recited in claim 3 further comprising plural 
?xture light sources of Which said ?rst ?xture lamp is one, 
each of said ?xture light sources including a respective light 
ing controller for controlling amounts of light transmitted by 
that ?xture light source. 

6. A system as recited in claim 5 further comprising plural 
movable appliances of Which said ?rst movable appliance is 
one, each of said movable appliances including: 

a respective poWer cord or a respective poWer-cord socket 
to Which the respective poWer cord can be attached so 
that the respective appliance can receive electrical poWer 
through the respective poWer cord; 

a respective light sensor subsystem for measuring an 
amount of light incident to at least a portion of the 
respective appliance, the respective light sensor sub 
system including at least a respective illuminance sen 
sor, the respective light sensor subsystem being con?g 
ured to provide respective illuminance data; and 

a respective data-transmission subsystem for transmitting 
respective feedback data based at least in part on said 
illuminance data to said ?rst ?xture light sources. 

7. A system as recited in claim 6 Wherein said ?xture light 
sources communicate With each other to implement a collec 
tive calibration procedure. 

8. A system as recited in claim 7 further comprising plural 
movable appliances, each of said movable appliances includ 
ing: 

a respective poWer cord or a respective poWer-cord socket 
to Which the respective poWer cord can be attached so 
that the respective appliance can receive electrical poWer 
through the respective poWer cord; 

a respective appliance light source adapted to be poWered 
by electrical poWer; 

a respective sensor subsystem for measuring an amount of 
light incident to at least a portion of the respective appli 
ance, the respective sensor subsystem including at least 
a respective illuminance sensor, the respective light sen 
sor subsystem being con?gured to provide respective 
illuminance data; and 
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8 
a respective data-transmission subsystem for transmitting 

said ?rst illuminance data to a respective ?xture source 
so that ?xture sources receive data from different mov 

able appliances. 
9. A system as recited in claim 1 Wherein said ?rst movable 

appliance includes a poWer cord and said feedback data is 
communicated to said ?rst lighting controller at least in part 
over said poWer cord. 

10. A system as recited in claim 1 Wherein said ?rst illu 
minance data is communicated to said ?rst lighting controller 
at least in part over a Wireless communications channel. 

11. A system as recited in claim 1 Wherein said ?rst illu 
minance data is communicated to said ?rst lighting controller 
at least in part over a Wired netWork to Which said ?rst mov 
able appliance is physically connected. 

12. A system as recited in claim 1 Wherein said ?rst mov 
able appliance is a task lamp. 

13. A system as recited in claim 1 Wherein said ?rst mov 
able appliance is a computer monitor. 

14.A system as recited in claim 3 Wherein said ?xture lamp 
is attached to a ceiling and said movable appliance is sup 
ported by a desk. 

15. A system as recited in claim 1 Wherein said ?rst mov 
able appliance is con?gured so that an amount of light gen 
erated by said movable appliance does not vary automatically 
in response to changes in amounts of light incident to said 
sensor. 

16. A system as recited in claim 1 Wherein said ?rst mov 
able appliance includes a controller for varying an amount of 
light generated by said movable appliance in response to 
changes in amounts of light incident to said sensor. 

17. A system as recited in claim 5 further Wherein at least 
one of said light sources is a WindoW system including blinds, 
a blinds communications subsystem for receiving said ?rst 
feedback data, and a blinds control system for controlling said 
blinds at least in part as a function of said ?rst feedback data 
so as to adjust an amount of daylight transmitted through said 
WindoW system. 

18. A system as recited in claim 17 Wherein said blinds 
control system further provides for controlling What locations 
are illuminated by daylight transmitted through said WindoW 
system. 

19. A process comprising: 
illuminating a Workspace using daylight and arti?cial light 

received from at least one ?xture source; 
measuring light incident to at least a portion of a movable 

electrical appliance so as to generate illuminance data; 
communicating feedback data including said illuminance 

data from said electrical appliance to a lighting control 
ler; and 

controlling light output by said ?xture source at least inpart 
as a function of said illuminance data. 

20. A process as recited in claim 19 Wherein said feedback 
data includes occupancy data obtained from an occupancy 
sensor attached to said movable electrical appliance. 

21. A process as recited in claim 19 Wherein said movable 
electrical appliance is a task lamp. 

22. A process as recited in claim 19 Wherein said ?xture 
source is a ?xture lamp and said lighting controller is a com 
ponent of said ?xture lamp. 

23. A process as recited in claim 19 Wherein said ?xture 
source is a WindoW system including blinds that can be con 
trolled to adjust an amount of light transmitted through said 
WindoW system. 
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24. A process as recited in claim 19 wherein plural ?xture 
sources communicate With each other to implement a collec 
tiVe calibration procedure. 

* * * * * 

10 


